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BackgroundBackground Cannabis use appears toCannabis use appears to

exacerbate psychotic symptoms andexacerbate psychotic symptoms and

increase riskof psychotic relapse.increase riskof psychotic relapse.

However, the relative contribution ofHowever, the relative contribution of

cannabis use comparedwith other riskcannabis use comparedwith other risk

factors is unclear.The influence offactors is unclear.The influence of

psychotic symptoms on cannabis use haspsychotic symptoms on cannabis use has

received little attention.received little attention.

AimsAims To examine the influence ofTo examine the influence of

cannabis use onpsychotic symptomcannabis use onpsychotic symptom

relapse and the influence of psychoticrelapse and the influence of psychotic

symptom severityonrelapse in cannabissymptom severityonrelapse in cannabis

use inthe 6 months followinghospitaluse inthe 6 months followinghospital

admission.admission.

MethodMethod Atbaseline, 84 participantsAt baseline, 84 participants

withrecent-onset psychosiswerewithrecent-onset psychosiswere

assessed and 81were followedupweeklyassessed and 81were followedupweekly

for 6months, using telephone and face-to-for 6months, using telephone and face-to-

face interviews.face interviews.

ResultsResults Ahigher frequencyof cannabisAhigher frequencyof cannabis

usewaspredictive of psychotic relapse,usewaspredictive of psychotic relapse,

aftercontrolling formedication adherence,aftercontrolling formedicationadherence,

other substance use and duration ofother substance use and duration of

untreatedpsychosis.An increase inuntreatedpsychosis.An increase in

psychotic symptomswaspredictive ofpsychotic symptomswaspredictive of

relapse to cannabis use, andmedicationrelapse to cannabis use, andmedication

adherence reduced cannabis relapse risk.adherence reduced cannabis relapse risk.

ConclusionsConclusions Therelationship betweenThe relationship between

cannabis use andpsychosismaybecannabis use andpsychosismaybe

bidirectional, highlighting the need forbidirectional, highlighting theneed for

early interventionprogrammes totargetearly interventionprogrammes to target

cannabis use andpsychotic symptomcannabis use andpsychotic symptom

severity in this population.severityinthis population.

Declaration of interestDeclaration of interest None.None.

Fundingdetailed in Acknowledgements.Fundingdetailed in Acknowledgements.

It is now well established that people withIt is now well established that people with

psychotic disorders have higher rates ofpsychotic disorders have higher rates of

cannabis use compared with the generalcannabis use compared with the general

population (Regierpopulation (Regier et alet al, 1990; Degenhardt, 1990; Degenhardt

& Hall, 2001), which, in turn, is associated& Hall, 2001), which, in turn, is associated

with poorer functional and clinical out-with poorer functional and clinical out-

comes (Jablenskycomes (Jablensky et alet al, 1991). Cannabis, 1991). Cannabis

use is strongly associated with greater psy-use is strongly associated with greater psy-

chotic symptom severity; with such effectschotic symptom severity; with such effects

found up to 4 years later (Linszenfound up to 4 years later (Linszen et alet al,,

1994; van Os1994; van Os et alet al, 2002; Sorbara, 2002; Sorbara et alet al,,

2003; Grech2003; Grech et alet al, 2005; Henquet, 2005; Henquet et alet al,,

2005). Cannabis misuse has also been asso-2005). Cannabis misuse has also been asso-

ciated with up to four times the risk of psy-ciated with up to four times the risk of psy-

chotic relapse (Linszenchotic relapse (Linszen et alet al, 1997) and has, 1997) and has

emerged as the strongest predictor of re-emerged as the strongest predictor of re-

lapse over 12 months compared with alapse over 12 months compared with a

range of other risk factors, including medi-range of other risk factors, including medi-

cation adherence, duration of untreatedcation adherence, duration of untreated

psychosis, chronic and acute stress, and ex-psychosis, chronic and acute stress, and ex-

pressed emotion (Linszenpressed emotion (Linszen et alet al, 1994; Mar-, 1994; Mar-

tinez-Arevalotinez-Arevalo et alet al, 1994; Linszen, 1994; Linszen et alet al,,

1997).1997).

The high rates of cannabis use amongThe high rates of cannabis use among

people with psychosis may be related topeople with psychosis may be related to

attempts to self-medicate distressing symp-attempts to self-medicate distressing symp-

toms or the side-effects of antipsychotictoms or the side-effects of antipsychotic

medications (Verdouxmedications (Verdoux et alet al, 2005). How-, 2005). How-

ever, there has been little empirical investi-ever, there has been little empirical investi-

gation or evidence for this hypothesis togation or evidence for this hypothesis to

date (Hameradate (Hamera et alet al, 1995; Verdoux, 1995; Verdoux et alet al,,

2003; Henquet2003; Henquet et alet al, 2005). In addition,, 2005). In addition,

little information is available on key vari-little information is available on key vari-

ables associated with relapse to cannabisables associated with relapse to cannabis

use among individuals with psychosis.use among individuals with psychosis.

This study examines the relative influ-This study examines the relative influ-

ence of cannabis use on psychotic relapse,ence of cannabis use on psychotic relapse,

after controlling for other established pre-after controlling for other established pre-

dictors of relapse (specifically duration ofdictors of relapse (specifically duration of

untreated psychosis, medication adherence,untreated psychosis, medication adherence,

subjective life stress and the family environ-subjective life stress and the family environ-

ment) (Nuechterleinment) (Nuechterlein et alet al, 1992; Pallanti, 1992; Pallanti etet

alal, 1997; Marshall, 1997; Marshall et alet al, 2005; Pourmand, 2005; Pourmand etet

alal, 2005). A further aim was to determine, 2005). A further aim was to determine

whether an increase in psychotic symptomswhether an increase in psychotic symptoms

was followed by a substantial increase inwas followed by a substantial increase in

cannabis use, referred to in the currentcannabis use, referred to in the current

study as cannabis relapse.study as cannabis relapse.

METHODMETHOD

ParticipantsParticipants

Participants were required to have a currentParticipants were required to have a current

DSM–IV (American Psychiatric Associa-DSM–IV (American Psychiatric Associa-

tion, 1994) diagnosis of a psychotic disor-tion, 1994) diagnosis of a psychotic disor-

der (schizophreniform or schizoaffectiveder (schizophreniform or schizoaffective

disorder, schizophrenia, delusional disor-disorder, schizophrenia, delusional disor-

der, substance-induced psychosis, depres-der, substance-induced psychosis, depres-

sive, bipolar or mixed episode withsive, bipolar or mixed episode with

psychotic features), to be aged 16 years orpsychotic features), to be aged 16 years or

over, to have had no more than two pre-over, to have had no more than two pre-

vious psychotic episodes and to be withinvious psychotic episodes and to be within

3 years of initial diagnosis. Individuals with3 years of initial diagnosis. Individuals with

non-psychotic affective disorders, brief psy-non-psychotic affective disorders, brief psy-

chotic disorders associated with medicalchotic disorders associated with medical

conditions or intellectual disability wereconditions or intellectual disability were

excluded.excluded.

Over a 7-month period from March toOver a 7-month period from March to

October 2000, 121 patients consecutivelyOctober 2000, 121 patients consecutively

admitted to three acute psychiatric wardsadmitted to three acute psychiatric wards

in Brisbane, Australia, met inclusion criter-in Brisbane, Australia, met inclusion criter-

ia for the study. Of these, 96 (79%) wereia for the study. Of these, 96 (79%) were

approached for inclusion in the study, afterapproached for inclusion in the study, after

14 were discharged before recruitment and14 were discharged before recruitment and

a further 11 were either away without leavea further 11 were either away without leave

or too unwell to be approached. In all, 84or too unwell to be approached. In all, 84

(88%) in-patients agreed to participate in(88%) in-patients agreed to participate in

the baseline assessment, 81 (96%) ofthe baseline assessment, 81 (96%) of

whom agreed to participate in the 6-monthwhom agreed to participate in the 6-month

follow-up study.follow-up study.

MeasuresMeasures

Diagnostic status for a current psychoticDiagnostic status for a current psychotic

disorder was confirmed using the Opera-disorder was confirmed using the Opera-

tional Criteria Checklist (OPCRIT; McGuf-tional Criteria Checklist (OPCRIT; McGuf-

finfin et alet al, 1991), a 90-item checklist of signs, 1991), a 90-item checklist of signs

and symptoms of mental illness. The age atand symptoms of mental illness. The age at

onset of first psychotic symptoms (delu-onset of first psychotic symptoms (delu-

sions, hallucinations or suspiciousness)sions, hallucinations or suspiciousness)

was obtained using the Interview for thewas obtained using the Interview for the

Retrospective Assessment of the Onset ofRetrospective Assessment of the Onset of

Schizophrenia (IRAOS), a valid and reliableSchizophrenia (IRAOS), a valid and reliable

semi-structured interview for assessing thesemi-structured interview for assessing the

first appearance of symptoms of schizo-first appearance of symptoms of schizo-

phrenia (Hafnerphrenia (Hafner et alet al, 1992). Psychiatric, 1992). Psychiatric

symptoms were monitored using the Briefsymptoms were monitored using the Brief

Psychiatric Rating Scale (BPRS; Overall &Psychiatric Rating Scale (BPRS; Overall &

Gorham, 1962) at baseline assessment andGorham, 1962) at baseline assessment and

throughout the 6-month follow-up; BPRSthroughout the 6-month follow-up; BPRS

positive, negative and depression-anxietypositive, negative and depression-anxiety

symptom scores were derived from thesymptom scores were derived from the

sub-scales identified by Venturasub-scales identified by Ventura et alet al

(2000). Only BPRS items that did not(2000). Only BPRS items that did not

require interviewer observation were in-require interviewer observation were in-

cluded in the telephone interviews duringcluded in the telephone interviews during

follow-up.follow-up.

Diagnostic information on substanceDiagnostic information on substance

misuse and dependence in the 12 monthsmisuse and dependence in the 12 months
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before admission was obtained using Sec-before admission was obtained using Sec-

tion L of the Composite International Diag-tion L of the Composite International Diag-

nostic Interview (CIDI; World Healthnostic Interview (CIDI; World Health

Organization, 1997). Baseline cannabisOrganization, 1997). Baseline cannabis

and other substance use in the 6 weeks be-and other substance use in the 6 weeks be-

fore admission was retrospectively assessedfore admission was retrospectively assessed

using the Timeline Followback procedureusing the Timeline Followback procedure

(TLFB; Sobell & Sobell, 1992). This calen-(TLFB; Sobell & Sobell, 1992). This calen-

dar-based method has well establisheddar-based method has well established

reliability and validity and obtains precisereliability and validity and obtains precise

information on the frequency (days) of sub-information on the frequency (days) of sub-

stance use, by anchoring substance usestance use, by anchoring substance use

against key life events to assist recall (Sobellagainst key life events to assist recall (Sobell

& Sobell, 1992; Fals Stewart& Sobell, 1992; Fals Stewart et alet al, 2000)., 2000).

Key life events were defined according toKey life events were defined according to

the Psychiatric Epidemiological Interview–the Psychiatric Epidemiological Interview–

Life Events Scale (PERI–LES; DohrenwendLife Events Scale (PERI–LES; Dohrenwend

et alet al, 1978). The TLFB was also used to, 1978). The TLFB was also used to

monitor the frequency (days) of cannabismonitor the frequency (days) of cannabis

and other substance use, stressful lifeand other substance use, stressful life

events, life stress (subjectively rated fromevents, life stress (subjectively rated from

0 to 10) and the number of days of medi-0 to 10) and the number of days of medi-

cation adherence for each week over thecation adherence for each week over the

6-month follow-up period.6-month follow-up period.

A number of measures of key constructsA number of measures of key constructs

previously related to psychotic symptompreviously related to psychotic symptom

severity and relapse were included at base-severity and relapse were included at base-

line only. The conflict, expressiveness,line only. The conflict, expressiveness,

cohesion and control sub-scales of thecohesion and control sub-scales of the

Family Environment Scale (FES; Moos &Family Environment Scale (FES; Moos &

Moos, 1994) were used to provide a mea-Moos, 1994) were used to provide a mea-

sure of current family functioning for indi-sure of current family functioning for indi-

viduals in regular contact with theirviduals in regular contact with their

family or partners. Participants’ objectivefamily or partners. Participants’ objective

quality of life and global well-being in thequality of life and global well-being in the

past 12 months was assessed using the Qual-past 12 months was assessed using the Qual-

ity of Lifeity of Life Interview–Brief Version (QOLI–Interview–Brief Version (QOLI–

BV; Lehman,BV; Lehman, 1995). Premorbid adjustment1995). Premorbid adjustment

in the 6 months preceding first admissionin the 6 months preceding first admission

to a psychiatric hospital was assessed usingto a psychiatric hospital was assessed using

the 21-item Premorbid Adjustment Scalethe 21-item Premorbid Adjustment Scale

(PAS; Cannon-Spoor(PAS; Cannon-Spoor et alet al, 1982)., 1982).

Urinary drug screening was performedUrinary drug screening was performed

either at 6 months or while in hospital, toeither at 6 months or while in hospital, to

corroborate self-reports of recent substancecorroborate self-reports of recent substance

use and antipsychotic medication adher-use and antipsychotic medication adher-

ence. Urine was screened using a cannabisence. Urine was screened using a cannabis

immunoassay and gas chromatography/immunoassay and gas chromatography/

mass spectrometry.mass spectrometry.

The criteria used to define psychoticThe criteria used to define psychotic

symptom stabilisation, exacerbation andsymptom stabilisation, exacerbation and

relapse were drawn from those proposedrelapse were drawn from those proposed

by Nuechterlein and colleagues (1986)by Nuechterlein and colleagues (1986)

using BPRS scores (Table 1). Participantsusing BPRS scores (Table 1). Participants

who met criteria for psychotic relapse orwho met criteria for psychotic relapse or

symptom exacerbation (including criteriasymptom exacerbation (including criteria

for unremitting symptoms) were consideredfor unremitting symptoms) were considered

to have relapsed. Cannabis relapse wasto have relapsed. Cannabis relapse was

defined as an increase to at least 5 days ofdefined as an increase to at least 5 days of

cannabis use within a 1-week periodcannabis use within a 1-week period

following stabilisation of both psychoticfollowing stabilisation of both psychotic

symptoms and cannabis use (Table 1).symptoms and cannabis use (Table 1).

ProcedureProcedure

Consenting participants took part in a base-Consenting participants took part in a base-

line assessment of psychopathology, sub-line assessment of psychopathology, sub-

stance use, and clinical and functionalstance use, and clinical and functional

variables. Those who agreed to remain invariables. Those who agreed to remain in

the study were followed up on a weeklythe study were followed up on a weekly

basis for 3 months, and then fortnightlybasis for 3 months, and then fortnightly

for the remaining 3 months, making a totalfor the remaining 3 months, making a total

of 18 contacts. The first interview wasof 18 contacts. The first interview was

conducted within 1 week of the baselineconducted within 1 week of the baseline

assessment. Monthly face-to-face inter-assessment. Monthly face-to-face inter-

views were conducted in participants’views were conducted in participants’

homes or in another setting convenient tohomes or in another setting convenient to

them. The remaining interviews were con-them. The remaining interviews were con-

ducted by telephone. The BPRS symptomducted by telephone. The BPRS symptom

ratings segment of the telephone interviewratings segment of the telephone interview

was audiotaped for interrater reliabilitywas audiotaped for interrater reliability

purposes for 70% of participants. Parti-purposes for 70% of participants. Parti-

cipants were reimbursed Australian $10cipants were reimbursed Australian $10

for their time and travel expenses for eachfor their time and travel expenses for each

face-to-face follow-up interview. Ethicalface-to-face follow-up interview. Ethical

approval to conduct the study was grantedapproval to conduct the study was granted

by the Griffith University Research Ethicsby the Griffith University Research Ethics

Committee, and participating hospitalCommittee, and participating hospital

institutional ethics committee.institutional ethics committee.

Statistical analysisStatistical analysis

Data were analysed with the StatisticalData were analysed with the Statistical

Package for the Social Sciences (SPSS forPackage for the Social Sciences (SPSS for

Windows 12.0; SPSS, Chicago, IL).Windows 12.0; SPSS, Chicago, IL).

Several variables had skewed distributionsSeveral variables had skewed distributions

and required transformation. However, inand required transformation. However, in

accordance with guidelines suggested byaccordance with guidelines suggested by

Tabachnick & Fidell (2001), results usingTabachnick & Fidell (2001), results using

untransformed data are reported as thereuntransformed data are reported as there

was no difference between results usingwas no difference between results using

transformed and untransformed data.transformed and untransformed data.

Cox regression survival analyses wereCox regression survival analyses were

performed to assess the relative contribu-performed to assess the relative contribu-

tion of cannabis use (days of cannabis usetion of cannabis use (days of cannabis use

per week) on psychotic relapse after adjust-per week) on psychotic relapse after adjust-

ing for other predictors of outcome. Canna-ing for other predictors of outcome. Canna-

bis use was first entered into the analysis tobis use was first entered into the analysis to

determine its individual effect on psychoticdetermine its individual effect on psychotic

relapse. Cannabis use was then paired withrelapse. Cannabis use was then paired with

a range of other variables to determine if ita range of other variables to determine if it

still had an individual effect on relapse afterstill had an individual effect on relapse after

adjusting for these variables. These in-adjusting for these variables. These in-

cluded: demographic variables, functioningcluded: demographic variables, functioning

(including PAS total score and QOLI-BV(including PAS total score and QOLI-BV

sub-scales), other substance use (days of al-sub-scales), other substance use (days of al-

cohol and amphetamine use), family envir-cohol and amphetamine use), family envir-

onment stress (including subjective lifeonment stress (including subjective life

stress and stressful life events) and clinicalstress and stressful life events) and clinical

variables (including BPRS psychotic, de-variables (including BPRS psychotic, de-

pression-anxiety and negative symptom se-pression-anxiety and negative symptom se-

verity), obtained at baseline (subsequentlyverity), obtained at baseline (subsequently

identified with the prefix baseline) and dur-identified with the prefix baseline) and dur-

ing follow up. This was done to determineing follow up. This was done to determine

its individual effect on relapse after adjust-its individual effect on relapse after adjust-

ing for these variables. A Cox regressioning for these variables. A Cox regression

analysis was then conducted to determineanalysis was then conducted to determine

the independent influence of cannabis usethe independent influence of cannabis use

(entered at step 2) on psychotic relapse,(entered at step 2) on psychotic relapse,
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Table1Table1 Psychotic and cannabis relapse criteriaPsychotic and cannabis relapse criteria

Type of relapseType of relapse CriteriaCriteria

BPRS psychotic relapseBPRS psychotic relapse

Symptom stabilisationSymptom stabilisation 443 on the BPRS psychotic symptom scales for a 2-week period3 on the BPRS psychotic symptom scales for a 2-week period

Psychotic symptomPsychotic symptom

exacerbationexacerbation

555 on a previously remitted symptom or 5 on a psychotic symp-5 on a previously remitted symptom or 5 on a psychotic symp-

tom scale at anypoint plus a 2-point increase on another scale for atom scale at anypoint plus a 2-point increase on another scale for a

1-week period1-week period

Psychotic relapsePsychotic relapse Elevation on a BPRS remitted psychotic symptom toElevation on a BPRS remitted psychotic symptom to556 for a6 for a

1-week period1-week period

Persisting symptons followedPersisting symptons followed

by symptom exacerbationby symptom exacerbation

Symptom stabilisation: maintenance of a score of 4 or 5 on aSymptom stabilisation: maintenance of a score of 4 or 5 on a

psychotic symptom scale for a 2-week period, maintained throughpsychotic symptom scale for a 2-week period, maintained through

the follow-up periodthe follow-up period

Symptomexacerbation: at least a 2-point increase on anypsychoticSymptomexacerbation: at least a 2-point increase on anypsychotic

symptom scale, or a 1-point increase on the scale (6 or 7) plussymptom scale, or a 1-point increase on the scale (6 or 7) plus

a 2-point increase on another scale, for a 1-week perioda 2-point increase on another scale, for a 1-week period

Cannabis relapse during 2-weekCannabis relapse during 2-week

symptom stabilisationsymptom stabilisation

IfIf443 mean days’ cannabis use3 mean days’ cannabis use 555 days of cannabis use within a 1-week period5 days of cannabis use within a 1-week period

IfIf554 mean days’ cannabis use4 mean days’ cannabis use 556 days of cannabis usewithin a1-week period after 2 consecutive6 days of cannabis usewithin a1-week period after 2 consecutive

weeksweeks443 days of cannabis use3 days of cannabis use

BPRS, Brief Psychiatric Rating Scale.BPRS, Brief Psychiatric Rating Scale.
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after controlling for significant predictorsafter controlling for significant predictors

of relapse. These comprised predictorsof relapse. These comprised predictors

identified in the previous analyses, as wellidentified in the previous analyses, as well

as other established predictors of psychoticas other established predictors of psychotic

relapse described in the clinical researchrelapse described in the clinical research

literature, including: duration of untreatedliterature, including: duration of untreated

psychosis (time period between the firstpsychosis (time period between the first

signs of psychotic symptoms and first con-signs of psychotic symptoms and first con-

tact with psychiatric services); subjective lifetact with psychiatric services); subjective life

stress (rated 0–10 per week); antipsychoticstress (rated 0–10 per week); antipsychotic

medimedication adherence (days of medicationcation adherence (days of medication

per week); and other substance use (days ofper week); and other substance use (days of

alcohol and amphetamine use per week)alcohol and amphetamine use per week)

(entered at step 1). All prospective variables(entered at step 1). All prospective variables

were lagged segmented time-dependent cov-were lagged segmented time-dependent cov-

ariates based on the time from symptom sta-ariates based on the time from symptom sta-

bilisation (week 1) to the week beforebilisation (week 1) to the week before

relapse.relapse.

Cox regression survival analyses wereCox regression survival analyses were

also performed to determine the influencealso performed to determine the influence

of psychotic symptom severity as measuredof psychotic symptom severity as measured

by the BPRS scales of unusual thought con-by the BPRS scales of unusual thought con-

tent, hallucinations and conceptual disorga-tent, hallucinations and conceptual disorga-

nisation (psychotic symptom total pernisation (psychotic symptom total per

week) on cannabis relapse relative to otherweek) on cannabis relapse relative to other

predictors of outcome. Psychotic symptompredictors of outcome. Psychotic symptom

severity was first entered into the analysisseverity was first entered into the analysis

to determine its individual effect on canna-to determine its individual effect on canna-

bis relapse, and then paired with demo-bis relapse, and then paired with demo-

graphic, functioning, substance use, stress,graphic, functioning, substance use, stress,

family and clinical variables to assessfamily and clinical variables to assess

whether it still had an individual effect onwhether it still had an individual effect on

cannabis relapse after adjusting for eachcannabis relapse after adjusting for each

of these variables. The independent influ-of these variables. The independent influ-

ence of psychotic symptom severity (en-ence of psychotic symptom severity (en-

tered at step 2) on cannabis relapse wastered at step 2) on cannabis relapse was

then evaluated, after adjusting for the sig-then evaluated, after adjusting for the sig-

nificant predictors of relapse identifiednificant predictors of relapse identified

above as well as other key predictors ofabove as well as other key predictors of

outcome, including: age at onset of regularoutcome, including: age at onset of regular

cannabis use (age at onset of the most fre-cannabis use (age at onset of the most fre-

quent cannabis use in the previous 12quent cannabis use in the previous 12

months); subjective life stress; medicationmonths); subjective life stress; medication

adherence; and other substance use (enteredadherence; and other substance use (entered

at step 1). As in the previous analysis, allat step 1). As in the previous analysis, all

prospective variables entered into the analy-prospective variables entered into the analy-

ses were lagged segmented time-dependentses were lagged segmented time-dependent

covariates based on the time from symptomcovariates based on the time from symptom

stabilisation (week 1) to the week beforestabilisation (week 1) to the week before

cannabis relapse. The Wald test was usedcannabis relapse. The Wald test was used

to determine the significance of the influ-to determine the significance of the influ-

ence of covariates on time to relapse in allence of covariates on time to relapse in all

Cox regression analyses.Cox regression analyses.

RESULTSRESULTS

Participant characteristicsParticipant characteristics

The sample was predominantly maleThe sample was predominantly male

((nn¼59, 72.8%) with a mean age of 24.4959, 72.8%) with a mean age of 24.49

(s.d.(s.d.¼5.29) years. The majority were single5.29) years. The majority were single

((nn¼64, 79.0%), on disability/unemploy-64, 79.0%), on disability/unemploy-

ment benefits (ment benefits (nn¼62, 76.5%), and lived62, 76.5%), and lived

with either their family or partner (with either their family or partner (nn¼58,58,

71.6%). Mean duration of education was71.6%). Mean duration of education was

10.81 (s.d.10.81 (s.d.¼2.06) years, and 72 partici-2.06) years, and 72 partici-

pants (88.9%) were Caucasian, 4 (4.9%)pants (88.9%) were Caucasian, 4 (4.9%)

were Asian and 5 (6.2%) were indigenouswere Asian and 5 (6.2%) were indigenous

Australians. Using the OPCRIT, 58 partici-Australians. Using the OPCRIT, 58 partici-

pants (71.6%) met DSM–IV criteria for apants (71.6%) met DSM–IV criteria for a

psychotic disorder and the remaining parti-psychotic disorder and the remaining parti-

cipants met criteria for affective disorderscipants met criteria for affective disorders

with psychotic features. Of the 81 partici-with psychotic features. Of the 81 partici-

pants, 28 (34.6%) were first admissions,pants, 28 (34.6%) were first admissions,

and 36 (44.4%) were experiencing theirand 36 (44.4%) were experiencing their

first psychotic episode. The mean durationfirst psychotic episode. The mean duration

of untreated psychosis was 117.90of untreated psychosis was 117.90

(s.d.(s.d.¼241.20) days. Before baseline admis-241.20) days. Before baseline admis-

sion 36 participants (44.4%) received pri-sion 36 participants (44.4%) received pri-

marily antipsychotic medication (77.8%marily antipsychotic medication (77.8%

atypical agents); 3 (3.7%) received anti-atypical agents); 3 (3.7%) received anti-

depressants and 3 participants (3.7%)depressants and 3 participants (3.7%)

received mood stabilisers. Only nine of thesereceived mood stabilisers. Only nine of these

participants (11.1%) adhered to their pre-participants (11.1%) adhered to their pre-

scribed medication for over half of the 6scribed medication for over half of the 6

weeks before admission. All participantsweeks before admission. All participants

on discharge were receiving antipsychoticon discharge were receiving antipsychotic

medication (82.7% atypical agents), 17medication (82.7% atypical agents), 17

(21.0%) were also receiving antidepres-(21.0%) were also receiving antidepres-

sants, 23 (28.4%) anti-anxiety medicationsants, 23 (28.4%) anti-anxiety medication

and 9 (11.1%) anticholinergics. Table 2and 9 (11.1%) anticholinergics. Table 2

displays information on other clinical,displays information on other clinical,

family and functional variables.family and functional variables.

Cannabis was the most commonly usedCannabis was the most commonly used

substance, with 57 participants (70.4%)substance, with 57 participants (70.4%)

meeting DSM–IV criteria for cannabismeeting DSM–IV criteria for cannabis

dependence in the 12 months precedingdependence in the 12 months preceding

baseline assessment. Furthermore, 25 parti-baseline assessment. Furthermore, 25 parti-

cipants (30.9%) met criteria forcipants (30.9%) met criteria for

amphetamine dependence and 20 (24.7%)amphetamine dependence and 20 (24.7%)

met criteria for both cannabis and amphe-met criteria for both cannabis and amphe-

tamine dependence. There were low levelstamine dependence. There were low levels

of heroin (of heroin (nn¼4, 4.9%) and hallucinogen4, 4.9%) and hallucinogen

((nn¼1, 1.2%) dependence. Only 12 partici-1, 1.2%) dependence. Only 12 partici-

pants (14.8%) had not used any illicit sub-pants (14.8%) had not used any illicit sub-

stance in the previous 12 months. Mean agestance in the previous 12 months. Mean age

at first cannabis use was 15.16 (s.d.at first cannabis use was 15.16 (s.d.¼3.24)3.24)

years and mean age at onset of regular can-years and mean age at onset of regular can-

nabis use was 17.48 (s.d.nabis use was 17.48 (s.d.¼3.96) years. Par-3.96) years. Par-

ticipants had used cannabis for a mean ofticipants had used cannabis for a mean of

17.43 (s.d.17.43 (s.d.¼16.32, minimum 0, maximum16.32, minimum 0, maximum

42) days in the 6 weeks before admission.42) days in the 6 weeks before admission.

There was a lower level of other substanceThere was a lower level of other substance

use in the 6 weeks before admission, withuse in the 6 weeks before admission, with

a mean of 8.84 (s.d.a mean of 8.84 (s.d.¼11.56, minimum11.56, minimum

0, maximum 42) days of alcohol and0, maximum 42) days of alcohol and

amphetamine use combined.amphetamine use combined.

Psychotic and cannabis relapsePsychotic and cannabis relapse
during follow-upduring follow-up

There were no significant differences be-There were no significant differences be-

tween participants recruited to the studytween participants recruited to the study

and those who were discharged beforeand those who were discharged before

assessment or who refused to participateassessment or who refused to participate

on the grounds of age or gender. Of the ori-on the grounds of age or gender. Of the ori-

ginal 81 participants, 56 (69.1%) were re-ginal 81 participants, 56 (69.1%) were re-

tained in the study for 6 months, and atained in the study for 6 months, and a

further 3 (72.8% total) were available untilfurther 3 (72.8% total) were available until

a psychotic relapse that occurred before 6a psychotic relapse that occurred before 6

months; 63 (77.7%) were retained for 6months; 63 (77.7%) were retained for 6

months or until a cannabis relapse. Drop-months or until a cannabis relapse. Drop-

out typically occurred early in the follow-out typically occurred early in the follow-

up period, with 19 participants withdraw-up period, with 19 participants withdraw-

ing within the first 8 weeks of the study.ing within the first 8 weeks of the study.

Of these, 11 were lost to contact immedi-Of these, 11 were lost to contact immedi-

ately following discharge. Two participantsately following discharge. Two participants

died by suicide (2.5%). Participants whodied by suicide (2.5%). Participants who

were lost to follow-up before 6 monthswere lost to follow-up before 6 months

and who did not experience a psychotic orand who did not experience a psychotic or

cannabis relapse were retained for a mediancannabis relapse were retained for a median

of 4.50 (minimum 1, maximum 17) weeksof 4.50 (minimum 1, maximum 17) weeks

13 913 9

Table 2Table 2 Clinical and functional variables at admis-Clinical and functional variables at admis-

sionsion

VariableVariable Mean (s.d.)Mean (s.d.)

ClinicalClinical

Age at first diagnosis, yearsAge at first diagnosis, years 23.39 (5.32)23.39 (5.32)

Number of previous admissionsNumber of previous admissions 1.52 (1.67)1.52 (1.67)

Length of current in-patientLength of current in-patient

stay, daysstay, days

22.90 (27.69)22.90 (27.69)

BPRSBPRS

Positive symptomsPositive symptoms 15.11 (3.69)15.11 (3.69)

Depression-anxiety symptomsDepression-anxiety symptoms 7.85 (3.06)7.85 (3.06)

Negative symptomsNegative symptoms 4.60 (1.23)4.60 (1.23)

FamilyFamily

ConflictConflict 5.67 (2.33)5.67 (2.33)

CohesionCohesion 5.67 (2.33)5.67 (2.33)

ExpressivenessExpressiveness 4.36 (2.27)4.36 (2.27)

ControlControl 4.28 (2.02)4.28 (2.02)

StressStress

Stressful life events in 6 weeksStressful life events in 6 weeks

before admissionbefore admission

3.86 2 (1.83)3.86 2 (1.83)

FunctioningFunctioning

PAS totalPAS total 28.10 (12.16)28.10 (12.16)

QOLI^BV global well-beingQOLI^BV global well-being 4.37 (1.70)4.37 (1.70)

Number of leisure activitiesNumber of leisure activities

in past weekin past week

5.56 (2.04)5.56 (2.04)

Frequency of family contactsFrequency of family contacts 7.74 (2.23)7.74 (2.23)

Frequency of social contactsFrequency of social contacts 20.38 (5.26)20.38 (5.26)

General perceived health statusGeneral perceived health status 2.79 (1.22)2.79 (1.22)

BPRS, Brief Psychiatric Rating Scale; PAS, PremorbidBPRS, Brief Psychiatric Rating Scale; PAS, Premorbid
Adjustment Scale; QOLI^BV,Quality of Life Interview^Adjustment Scale; QOLI^BV,Quality of Life Interview^
Brief Version.Brief Version.
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and 4.00 (minimum 1, maximum 13) weeksand 4.00 (minimum 1, maximum 13) weeks

respectively. There were no significantrespectively. There were no significant

differences between those retained todifferences between those retained to

6 months and those who were lost to6 months and those who were lost to

follow-up on any demographic, symptomfollow-up on any demographic, symptom

or substance use variables at admission,or substance use variables at admission,

with the exception of living arrangements.with the exception of living arrangements.

Those retained were significantly moreThose retained were significantly more

likely to live at home with their parents orlikely to live at home with their parents or

partners/families (partners/families (ww22(1)(1)¼9.91,9.91, PP550.01).0.01).

Reliability analysisReliability analysis

Of the 57 participants (87.7%), 50 ap-Of the 57 participants (87.7%), 50 ap-

proached consented to auditotaping of theproached consented to auditotaping of the

BPRS symptom-rating segment of a tele-BPRS symptom-rating segment of a tele-

phone interview. An interrater reliabilityphone interview. An interrater reliability

coefficient of 0.84 (Cohen’s kappa) wascoefficient of 0.84 (Cohen’s kappa) was

obtained for the BPRS psychotic symptomobtained for the BPRS psychotic symptom

total.total.

A total of 49 urine drug screensA total of 49 urine drug screens

(60.5%) were performed to corroborate(60.5%) were performed to corroborate

self-reported medication adherence andself-reported medication adherence and

recent substance use with 41 (83.7%)recent substance use with 41 (83.7%)

samples collected at 6 months’ follow-upsamples collected at 6 months’ follow-up

and 8 (16.3%) collected during the baselineand 8 (16.3%) collected during the baseline

hospital admission. Using a detection timehospital admission. Using a detection time

of 2 weeks for cannabis use (Vandevenneof 2 weeks for cannabis use (Vandevenne

et alet al, 2000), there was a high level of agree-, 2000), there was a high level of agree-

ment (Cohen’s kappament (Cohen’s kappa¼0.90) between parti-0.90) between parti-

cipants’ self-reported cannabis use andcipants’ self-reported cannabis use and

urinalysis.urinalysis.

There was substantial agreement be-There was substantial agreement be-

tween participants’ reported antipsychotictween participants’ reported antipsychotic

medication adherence (Cohen’s kappamedication adherence (Cohen’s kappa

0.72) and amphetamine use (Cohen’s0.72) and amphetamine use (Cohen’s

kappa 0.65) in the last week with the urinekappa 0.65) in the last week with the urine

drug results.drug results.

Cannabis use as a predictorCannabis use as a predictor
of psychotic relapseof psychotic relapse

The relative contribution of cannabis useThe relative contribution of cannabis use

and other established predictors of outcomeand other established predictors of outcome

to time to psychotic relapse was determinedto time to psychotic relapse was determined

using a Cox regression survival analysis.using a Cox regression survival analysis.

The number of days of cannabis use wasThe number of days of cannabis use was

a significant predictor of time to psychotica significant predictor of time to psychotic

relapse (relapse (PP¼0.001) when entered individu-0.001) when entered individu-

ally into the analysis, and remained aally into the analysis, and remained a

significant predictor after adjusting for asignificant predictor after adjusting for a

range of demographic, functioning, sub-range of demographic, functioning, sub-

stance use, stress, family and clinical vari-stance use, stress, family and clinical vari-

ables. The severity of BPRS positiveables. The severity of BPRS positive

psychotic (psychotic (PP¼0.017) and depression-anxiety0.017) and depression-anxiety

((PP¼0.001) symptoms at baseline were0.001) symptoms at baseline were

significant predictors of relapse indepen-significant predictors of relapse indepen-

dently of cannabis use.dently of cannabis use.

In all, 69 patients were entered into theIn all, 69 patients were entered into the

principal analysis, with 42 censored at 180principal analysis, with 42 censored at 180

days and 12 excluded (i.e. 6 participantsdays and 12 excluded (i.e. 6 participants

with less than 3 weeks of data from symp-with less than 3 weeks of data from symp-

tom stabilisation, and 6 participants whosetom stabilisation, and 6 participants whose

symptoms did not stabilise before drop-symptoms did not stabilise before drop-

out). Table 3 displays the regression coeffi-out). Table 3 displays the regression coeffi-

cients, standard error, Wald statistics, de-cients, standard error, Wald statistics, de-

grees of freedom,grees of freedom, PP values and hazardvalues and hazard

ratios for each covariate. Using the Waldratios for each covariate. Using the Wald

test, the number of days of cannabis use sig-test, the number of days of cannabis use sig-

nificantly predicted time to psychotic re-nificantly predicted time to psychotic re-

lapse after adjusting for the six covariates,lapse after adjusting for the six covariates,

with each additional day of cannabis usewith each additional day of cannabis use

within a 1-week period increasing psychoticwithin a 1-week period increasing psychotic

relapse risk by approximately 6.4%. De-relapse risk by approximately 6.4%. De-

pression-anxiety symptoms at baseline werepression-anxiety symptoms at baseline were

also predictive; each point of increase inalso predictive; each point of increase in

symptom severity increased relapse risk bysymptom severity increased relapse risk by

26.3%. Excluding participants with an26.3%. Excluding participants with an

initial clinical diagnosis of a substance-initial clinical diagnosis of a substance-

induced psychotic disorder did not alterinduced psychotic disorder did not alter

the results of the analysis.the results of the analysis.

Psychotic symptom severityPsychotic symptom severity
as a predictor of cannabis relapseas a predictor of cannabis relapse

The relative influence of psychotic symp-The relative influence of psychotic symp-

tom severity on cannabis relapse was thentom severity on cannabis relapse was then

determined using a Cox regression survivaldetermined using a Cox regression survival

analysis. Psychotic symptom severity was aanalysis. Psychotic symptom severity was a

significant predictor of cannabis relapsesignificant predictor of cannabis relapse

((PP¼0.001), and remained a significant0.001), and remained a significant

predictor after adjusting for a range ofpredictor after adjusting for a range of

demographic, functioning, substance usedemographic, functioning, substance use

and clinical variables. Baseline cannabisand clinical variables. Baseline cannabis

use (use (PP¼0.004) in the 6 weeks before ad-0.004) in the 6 weeks before ad-

mission, and also medication adherencemission, and also medication adherence

((PP¼0.006), were other significant pre-0.006), were other significant pre-

dictors of cannabis relapse in addition todictors of cannabis relapse in addition to

psychotic symptom severity.psychotic symptom severity.

The influence of BPRS psychotic symp-The influence of BPRS psychotic symp-

tom severity on cannabis relapse was thentom severity on cannabis relapse was then

examined relative to the age at onset of reg-examined relative to the age at onset of reg-

ular cannabis use, medication adherence,ular cannabis use, medication adherence,

life stress, other substance use and baselinelife stress, other substance use and baseline

cannabis use. A total of 67 patients werecannabis use. A total of 67 patients were

entered into the analysis, with 25 censoredentered into the analysis, with 25 censored

at 180 days and 14 excluded (an additionalat 180 days and 14 excluded (an additional

2 were excluded from this analysis because2 were excluded from this analysis because

of missing data). Table 4 displays the re-of missing data). Table 4 displays the re-

gression coefficients, standard error, Waldgression coefficients, standard error, Wald

statistics, degrees of freedom,statistics, degrees of freedom, PP values andvalues and

hazard ratios for each covariate. Afterhazard ratios for each covariate. After

adjusting for the five covariates, psychoticadjusting for the five covariates, psychotic

symptom severity significantly predictedsymptom severity significantly predicted

time to cannabis relapse, with each pointtime to cannabis relapse, with each point

of increase in symptom severity in a 1-weekof increase in symptom severity in a 1-week

14 014 0

Table 3Table 3 Cox regression survival analysis on BPRS psychotic relapsewith cannabis use and other predictorCox regression survival analysis on BPRS psychotic relapsewith cannabis use and other predictor

variables in onemodelvariables in onemodel

VariableVariable BB s.e.s.e. WaldWald d.f.d.f. PP Hazard ratioHazard ratio

Baseline psychotic symptomsBaseline psychotic symptoms 0.090.09 0.050.05 2.832.83 11 0.090.09 1.091.09

Baseline depression-anxietyBaseline depression-anxiety

symptomssymptoms

0.230.23 0.070.07 10.6510.65 11 0.000.00 1.261.26

Duration of untreated psychosisDuration of untreated psychosis 0.000.00 0.000.00 0.490.49 11 0.490.49 1.001.00

Medication adherenceMedication adherence 770.010.01 0.010.01 0.580.58 11 0.450.45 0.990.99

Subjective life stressSubjective life stress 0.010.01 0.020.02 0.530.53 11 0.470.47 1.011.01

Days of other substance useDays of other substance use 770.010.01 0.040.04 0.060.06 11 0.820.82 0.990.99

Days of cannabis useDays of cannabis use 0.060.06 0.020.02 8.618.61 11 0.000.00 1.061.06

Table 4Table 4 Cox regression survival analysis on cannabis relapsewith psychotic symptom severity and otherCox regression survival analysis on cannabis relapsewith psychotic symptom severity and other

predictor variables in onemodelpredictor variables in onemodel

VariablesVariables BB s.e.s.e. WaldWald d.f.d.f. PP Hazard ratioHazard ratio

Baseline cannabis useBaseline cannabis use 0.020.02 0.010.01 2.402.40 11 0.120.12 1.021.02

Age at onset of regular cannabis useAge at onset of regular cannabis use 0.030.03 0.040.04 0.420.42 11 0.520.52 1.031.03

Medication adherenceMedication adherence 770.020.02 0.010.01 4.214.21 11 0.040.04 0.990.99

Subjective life stressSubjective life stress 0.000.00 0.010.01 0.050.05 11 0.820.82 1.001.00

Days of other substance useDays of other substance use 0.020.02 0.010.01 1.641.64 11 0.200.20 1.021.02

Psychotic symptom severityPsychotic symptom severity 0.030.03 0.010.01 8.028.02 11 0.000.00 1.031.03
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period increasing relapse risk by approxi-period increasing relapse risk by approxi-

mately 2.5%. Medication adherence wasmately 2.5%. Medication adherence was

also predictive, with each additional dayalso predictive, with each additional day

of medication adherence in a 1-week periodof medication adherence in a 1-week period

decreasing relapse risk by 1.5%. Excludingdecreasing relapse risk by 1.5%. Excluding

participants with an initial clinical diag-participants with an initial clinical diag-

nosis of a substance-induced psychoticnosis of a substance-induced psychotic

disorder did not alter the results of thedisorder did not alter the results of the

analysis.analysis.

DISCUSSIONDISCUSSION

This prospective study explored the influ-This prospective study explored the influ-

ence of cannabis use on psychotic relapseence of cannabis use on psychotic relapse

in a sample of young people with recent-in a sample of young people with recent-

onset psychosis. The frequency of cannabisonset psychosis. The frequency of cannabis

use emerged as a strong predictor of time touse emerged as a strong predictor of time to

psychotic relapse over a 6-month period.psychotic relapse over a 6-month period.

This was independent of other key predic-This was independent of other key predic-

tors of poor outcome, including medicationtors of poor outcome, including medication

adherence, stress and duration of untreatedadherence, stress and duration of untreated

psychosis. The risk of psychotic relapse in-psychosis. The risk of psychotic relapse in-

creased by approximately 6.4% with eachcreased by approximately 6.4% with each

additional day of cannabis use within a 1-additional day of cannabis use within a 1-

week period. These results are consistentweek period. These results are consistent

with those of Linszenwith those of Linszen et alet al (1997) who(1997) who

identified an association between cannabisidentified an association between cannabis

misuse and BPRS psychotic relapse overmisuse and BPRS psychotic relapse over

12 months, independent of the influence12 months, independent of the influence

of gender, expressed emotion and age atof gender, expressed emotion and age at

onset of first psychotic episode. Resultsonset of first psychotic episode. Results

are also consistent with the finding ofare also consistent with the finding of

Martinez-ArevaloMartinez-Arevalo et alet al (1994) that(1994) that

cannabis use at baseline and during followcannabis use at baseline and during follow

up (at least twice weekly) was the strongestup (at least twice weekly) was the strongest

predictor of DSM–III psychotic relapse,predictor of DSM–III psychotic relapse,

followed by non-adherence to treatment,followed by non-adherence to treatment,

stress and baseline cannabis use only. How-stress and baseline cannabis use only. How-

ever, no previous study has demonstratedever, no previous study has demonstrated

an association between cannabis use andan association between cannabis use and

psychotic relapse over a 6-month period in-psychotic relapse over a 6-month period in-

corporating highly sensitive and standard-corporating highly sensitive and standard-

ised measures (TFLB, BPRS) and frequentised measures (TFLB, BPRS) and frequent

follow-up. The use of a repeated-measuresfollow-up. The use of a repeated-measures

design to obtain a detailed picture of symp-design to obtain a detailed picture of symp-

toms, medication, stress and substance usetoms, medication, stress and substance use

provides the best evidence to date for theprovides the best evidence to date for the

presence of a strong association betweenpresence of a strong association between

cannabis use and psychotic relapse.cannabis use and psychotic relapse.

The predictive effects from cannabis useThe predictive effects from cannabis use

in the current study – strong as theyin the current study – strong as they

were – may however remain an underesti-were – may however remain an underesti-

mation of its true impact. Previous researchmation of its true impact. Previous research

has demonstrated that the distal effects ofhas demonstrated that the distal effects of

cannabis use over 3 or 4 years are morecannabis use over 3 or 4 years are more

strongly associated with the onset ofstrongly associated with the onset of

psychosis than cannabis use in the past 6–psychosis than cannabis use in the past 6–

12 months (van Os12 months (van Os et alet al, 2002). Future, 2002). Future

replications of the current study shouldreplications of the current study should

include previous cannabis use as a pre-include previous cannabis use as a pre-

dictor, to see if this further increases thedictor, to see if this further increases the

predictive impact.predictive impact.

The severity of BPRS depression-anxi-The severity of BPRS depression-anxi-

ety symptoms at baseline also emerged asety symptoms at baseline also emerged as

a significant predictor of time to psychotica significant predictor of time to psychotic

relapse, with each point of increase inrelapse, with each point of increase in

symptom severity increasing relapse risksymptom severity increasing relapse risk

by 26.3%. However, this finding requiresby 26.3%. However, this finding requires

replication, as neither the severity ofreplication, as neither the severity of

depression-anxiety symptoms duringdepression-anxiety symptoms during

follow-up nor the presence of an affective-follow-up nor the presence of an affective-

type psychosis at admission were predictorstype psychosis at admission were predictors

of relapse. The numbers of previous psy-of relapse. The numbers of previous psy-

chotic episodes or hospital admissions werechotic episodes or hospital admissions were

also not predictive of relapse, thus provid-also not predictive of relapse, thus provid-

ing some indication that this finding wasing some indication that this finding was

not related to the individual’s adjustmentnot related to the individual’s adjustment

to an index episode or admission. In addi-to an index episode or admission. In addi-

tion, depression-anxiety symptoms (attion, depression-anxiety symptoms (at

baseline and during follow-up) were notbaseline and during follow-up) were not

predictive of a relapse in cannabis use, indi-predictive of a relapse in cannabis use, indi-

cating there may be a specific relationshipcating there may be a specific relationship

between depression-anxiety symptoms andbetween depression-anxiety symptoms and

psychotic relapse, which requires furtherpsychotic relapse, which requires further

investigation.investigation.

A number of variables previously iden-A number of variables previously iden-

tified as predictors of psychotic relapse, in-tified as predictors of psychotic relapse, in-

cluding duration of untreated psychosis, lifecluding duration of untreated psychosis, life

stress, medication adherence and the familystress, medication adherence and the family

environment, did not emerge as predictorenvironment, did not emerge as predictor

variables in the current study. The mostvariables in the current study. The most

marked inconsistency with previous studiesmarked inconsistency with previous studies

was in relation to life stress, as neither sub-was in relation to life stress, as neither sub-

jective life stress nor stressful life events wasjective life stress nor stressful life events was

predictive of relapse. However, this was thepredictive of relapse. However, this was the

first study to examine the influence of sub-first study to examine the influence of sub-

jective life stress on relapse during cannabisjective life stress on relapse during cannabis

use, since previous studies in which stressfuluse, since previous studies in which stressful

life events were found to be associated withlife events were found to be associated with

relapse excluded participants with sub-relapse excluded participants with sub-

stance use disorders (Nuechterleinstance use disorders (Nuechterlein et alet al,,

1992; Pallanti1992; Pallanti et alet al, 1997)., 1997).

Although a recent meta-analysis foundAlthough a recent meta-analysis found

evidence that duration of untreated psycho-evidence that duration of untreated psycho-

sis is associated with a poorer course andsis is associated with a poorer course and

outcome of first-episode psychosis (Mar-outcome of first-episode psychosis (Mar-

shallshall et alet al, 2005), the majority of studies, 2005), the majority of studies

did not assess concurrent substance misuse.did not assess concurrent substance misuse.

The current findings are consistent withThe current findings are consistent with

Linszen and colleagues’ (1997) results usingLinszen and colleagues’ (1997) results using

the same rigorous definition of relapsethe same rigorous definition of relapse

based on BPRS criteria. Furthermore, itbased on BPRS criteria. Furthermore, it

should be noted that the relatively smallshould be noted that the relatively small

size of the group of participants who weresize of the group of participants who were

able to report on family environment madeable to report on family environment made

it difficult to determine whether this had ait difficult to determine whether this had a

direct influence on relapse. None the less,direct influence on relapse. None the less,

although further research is clearly needed,although further research is clearly needed,

as this point it would appear that whenas this point it would appear that when

compared with the effect of cannabis use,compared with the effect of cannabis use,

other risk factors have less impact on theother risk factors have less impact on the

relapse process.relapse process.

In order to add to the existing litera-In order to add to the existing litera-

ture, the influence of psychotic symptomture, the influence of psychotic symptom

severity on relapse in cannabis use duringseverity on relapse in cannabis use during

the 6-month follow-up was also examined.the 6-month follow-up was also examined.

There was a high rate of cannabis relapse,There was a high rate of cannabis relapse,

with 60.9% of participants increasing theirwith 60.9% of participants increasing their

use of cannabis to a level that fitted withuse of cannabis to a level that fitted with

the definition of a cannabis relapse. Afterthe definition of a cannabis relapse. After

controlling for medication adherence, lifecontrolling for medication adherence, life

stress, other substance use and the age atstress, other substance use and the age at

onset of regular cannabis use, psychoticonset of regular cannabis use, psychotic

symptom severity was predictive of a can-symptom severity was predictive of a can-

nabis relapse, with each point of increasenabis relapse, with each point of increase

in psychotic symptom severity in a 1-weekin psychotic symptom severity in a 1-week

period increasing risk of cannabis relapseperiod increasing risk of cannabis relapse

by 2.5%. In contrast, each additional dayby 2.5%. In contrast, each additional day

of medication adherence within a 1-weekof medication adherence within a 1-week

period reduced risk of cannabis relapse byperiod reduced risk of cannabis relapse by

1.5%. Thus it would appear that, whereas1.5%. Thus it would appear that, whereas

an increase in psychotic symptoms resultsan increase in psychotic symptoms results

in an increase in the number of days of can-in an increase in the number of days of can-

nabis use, medication adherence has a rela-nabis use, medication adherence has a rela-

tively small protective effect in decreasingtively small protective effect in decreasing

the number of days of use. As this study isthe number of days of use. As this study is

one of the first to examine the influenceone of the first to examine the influence

of psychotic symptom severity on cannabisof psychotic symptom severity on cannabis

relapse among regular cannabis users withrelapse among regular cannabis users with

an established psychotic disorder, replica-an established psychotic disorder, replica-

tion is needed. However, the results aretion is needed. However, the results are

consistent with the reports of participantsconsistent with the reports of participants

that cannabis use is one way of coping withthat cannabis use is one way of coping with

an increase in positive psychotic symptomsan increase in positive psychotic symptoms

(Test(Test et alet al, 1989; Mueser, 1989; Mueser et alet al, 1995)., 1995).

On balance, these data indicate that theOn balance, these data indicate that the

relationship between cannabis use and psy-relationship between cannabis use and psy-

chosis may be bidirectional. The high attri-chosis may be bidirectional. The high attri-

tion rate (30.9%) in the current studytion rate (30.9%) in the current study

should be noted, although data from allshould be noted, although data from all

69 (85.2%) participants whose symptoms69 (85.2%) participants whose symptoms

stabilised were included in the principalstabilised were included in the principal

Cox regression analyses. Furthermore, theCox regression analyses. Furthermore, the

only baseline difference between thoseonly baseline difference between those

who remained in the study for the full 6who remained in the study for the full 6

months and those who dropped out was amonths and those who dropped out was a

greater likelihood of living at home. In rela-greater likelihood of living at home. In rela-

tion to relapse, 39.1% of participants mettion to relapse, 39.1% of participants met

criteria for psychotic relapse, a rate that iscriteria for psychotic relapse, a rate that is

higher than in previous studies of recent-higher than in previous studies of recent-

onset or first-episode groups (range 24–onset or first-episode groups (range 24–

28%; Nuechterlein28%; Nuechterlein et alet al, 1992; Linszen, 1992; Linszen etet

alal, 1994). However, these studies excluded, 1994). However, these studies excluded

participants with substance use disordersparticipants with substance use disorders

and/or those who did not live at home withand/or those who did not live at home with

their families, and the participants aretheir families, and the participants are

likely to represent a less chaotic andlikely to represent a less chaotic and

troubled group of young people. The cur-troubled group of young people. The cur-

rent sample was notable for the high ratesrent sample was notable for the high rates
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of cannabis dependence, young age, short-of cannabis dependence, young age, short-

duration of psychosis, almost totalduration of psychosis, almost total

reliance on government benefits and lackreliance on government benefits and lack

of a stable home environment, characteristicsof a stable home environment, characteristics

typical of young people with a first-typical of young people with a first-episodeepisode

or recent-onset psychosis in Australiaor recent-onset psychosis in Australia

(Lambert(Lambert et alet al, 2005; Wade, 2005; Wade et alet al, 2005)., 2005).

Participants with an initial clinical diag-Participants with an initial clinical diag-

nosis of substance-induced psychosis werenosis of substance-induced psychosis were

included in the current study. It is possibleincluded in the current study. It is possible

that the role of cannabis in relapse may dif-that the role of cannabis in relapse may dif-

fer between those with and those without afer between those with and those without a

substance-induced psychosis. Notably, thesubstance-induced psychosis. Notably, the

results of the analyses did not differ whenresults of the analyses did not differ when

the substance-induced psychosis groupthe substance-induced psychosis group

was excluded. This is not to say, however,was excluded. This is not to say, however,

that the influence of cannabis is identicalthat the influence of cannabis is identical

across the two groups, as diagnostic statusacross the two groups, as diagnostic status

is often unclear in recent-onset psychosis.is often unclear in recent-onset psychosis.

Further studies need to look at the stabilityFurther studies need to look at the stability

of diagnoses over a longer time period andof diagnoses over a longer time period and

ascertain the impact of substance use andascertain the impact of substance use and

other relapse variables when there is greaterother relapse variables when there is greater

diagnostic certainty. Finally, the reliabilitydiagnostic certainty. Finally, the reliability

of self-report measures to accurately assessof self-report measures to accurately assess

substance use is often questioned (Cooksubstance use is often questioned (Cook etet

alal, 1995). However, there was a high level, 1995). However, there was a high level

of agreement between participants’ self-of agreement between participants’ self-

reported cannabis use and urine drugreported cannabis use and urine drug

screening, and there is growing evidencescreening, and there is growing evidence

that self-reported cannabis use is morethat self-reported cannabis use is more

sensitive than collateral reports, laboratorysensitive than collateral reports, laboratory

tests (blood, urine, hair and saliva) andtests (blood, urine, hair and saliva) and

medical examinations across a range ofmedical examinations across a range of

populations, including first-episode patientspopulations, including first-episode patients

with comorbid substance use disorderswith comorbid substance use disorders

(McPhillips(McPhillips et alet al, 1997; Wolford, 1997; Wolford et alet al,,

1999; Selten1999; Selten et alet al, 2002). None the less,, 2002). None the less,

future research could benefit from morefuture research could benefit from more

frequent screening substance use withfrequent screening substance use with

serum drug screens that allow for quantita-serum drug screens that allow for quantita-

tive analysis.tive analysis.

This is the first prospective study toThis is the first prospective study to

systematically explore the relationshipsystematically explore the relationship

between cannabis use and psychoticbetween cannabis use and psychotic

symptoms and relapse, relative to othersymptoms and relapse, relative to other

key predictors of outcome over a 6-monthkey predictors of outcome over a 6-month

period using highly sensitive measures andperiod using highly sensitive measures and

frequent follow-up. More frequent canna-frequent follow-up. More frequent canna-

bis use was associated with a higher riskbis use was associated with a higher risk

of psychotic relapse, and more severe psy-of psychotic relapse, and more severe psy-

chotic symptoms were associated withchotic symptoms were associated with

increased risk of cannabis relapse. Byincreased risk of cannabis relapse. By

indicating that the relationship betweenindicating that the relationship between

cannabis use and psychosis is bidirectional,cannabis use and psychosis is bidirectional,

these findings provide some support forthese findings provide some support for

the stress-vulnerability coping model ofthe stress-vulnerability coping model of

psychosis, and highlight the need for earlypsychosis, and highlight the need for early

intervention programmes to target bothintervention programmes to target both

cannabis use and psychotic symptomcannabis use and psychotic symptom

severity in this population. In addition,severity in this population. In addition,

common psychological (e.g. personalitycommon psychological (e.g. personality

traits), genetic (e.g.traits), genetic (e.g. COMTCOMT gene poly-gene poly-

morphism) and neurobiological factorsmorphism) and neurobiological factors

(e.g. increased density of cannabinoid(e.g. increased density of cannabinoid

receptors) may underlie the associationreceptors) may underlie the association

between cannabis use and psychosis andbetween cannabis use and psychosis and

require future exploration.require future exploration.
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